what is claimed is 



1 . 



A power chip resistor comprising: 
a first film resistcir having a top surface, a bottom surface, 
a first end surtace, an opposing end surface, a first 
side surface, and an opposing side surface; 
a second film resistor having a top surface, a bottom 

surface, a f irstl end surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 
second film resistor of approximately the same physical 
size as the first \film resistor, the second film 
resistor of approximately the same orientation as the 
first film resistoA; 
an encapsulant between tne top surface of the first film 
resistor and the boutom surface of the second film 
resistor, separating the first film resistor and the 
second film resistori when the resistors are stacked; 
a first nickel barrier connecting the first end surface of 

the first film resistpr and the first end surface of the 
second film resistor; 
a second nickel barrier connecting the second end surface of 
the first film resistdhr and the second end surface of 
the second film resistor. 



The power chip resistor of cl^am 2 wherein the 
first film resistor and the spcond film resistor are thick 
film resistors. 



The power chip resistor on claim 1 wherein the first 
film resistor and the second film resistor further have 
ruthenium oxide resistive elements. 
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I 



The power chip resistoi of cl^d^nT 1 wherein the 
encapsulant is inert . 



The power chip resistof of clad^ 4 wherein the 
encapsulant is glass. 



6 . 

The power chip resistc|r of cl/im 5 wherein the 
encapsulant is glass frit. 



7 , 

The power chip\ resistor of cl^m 1 further comprising: 
a third film resistoV having a top surface, a bottom surface, 
a first end surface, an opposing end surface, a first 
side surface, and\an opposing side surface, the third 
film resistor of approximately the same physical size as 
the second film resistor, the third film resistor of 
approximately the sair^ orientation as the second first 
film resistor; 

a second encapsulant betweenX the top surface of the second 
film resistor and the boVtom surface of the third film 
resistor, separating the ^econd film resistor and the 
third film resistor when tfie resistors are stacked, the 
first nickel barrier furthe:^ connect ing the first end 
surface of the third film resdstor with the first end 
surface of the first film resi^stor and the first end 
surface of the second film resistor, the second nickel 
barrier further connecting the second end surface of the 
third film resistor with the secoi\d end surface of the 
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first film resistor and the second end surface of the 
second film resistor. 

8 . 

The power chip desistor of cl^m 7 further comprising: 
a fourth film resistor having a top surface, a bottom 

surface, a first ^nd surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 
fourth resistor ofV approximately the same physical size 
as the third film resistor, the fourth film resistor of 
approximately the s)^me orientation as the third film 
resistor; 

a third encapsulant between the top surface of the third film 
resistor and the bott^om surface of the fourth film 
resistor, separating \he third film resistor and the 
fourth film resistor when the resistors are stacked, the 
first nickel barrier further connecting the first end 
surface of the fourth f Aim resistor with the first end 
surface of the first film resistor and the first end 
surface of the second film resistor and the first end 
surface of the third f ilm\resistor , the second nickel 
barrier further connecting\ the second end surface of the 
fourth film resistor with tVie second end surface of the 
first film resistor and the \second end surface of the 
second film resistor and the\second end surface of the 
third film resistor. 

9 . 

A power chip resistor comprising\ 
a first thick film resistor having a t^op surface, a bottom 

surface, a first end surface, an apposing end surface, a 
first side surface, and an opposing^ side surface; 
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a second thick film resistor having a top surface, a bottom 

surface, a fVrst end surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 
second film ripsistor of approximately the same physical 
size as the first film resistor, the second film 
resistor of approximately the same orientation as the 
first firm resAstor; 
a glass encapsulant petween the top surface of the first film 
resistor and the bottom surface of the second film 
resistor for separating the first film resistor and the 
second film resi^or when the resistors are stacked; 
a first metal barrier ^^vering the first end surface of the 
first film resistor and the first end surface of the 
jistor; 



1 



second film res: 
a second metal barrier covering the second end surface of the 
first film resistor and the second end surface of the 
second film resistor. 
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The power chip resistor\of 9 wherein the metal barrier 
is a nickel alloy. 

The power chip resistor of \lo wherein the metal barrier 
is nickel . 



12 . 

The power chip resistor of cla^Vi 9 wherein the first 
film resistor and the second film res\stor further have 
ruthenium oxide resistive elements 
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The power chip resi 
encapsulant is inert . 



1" 

istoii of cl 



im 9 wherein the 
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The powei/ ^ip resistor of claj^^ 13 wherein the 
encapsulant is 



15 . 

The power chip resistor of cl/^im 14 wherein the 
encapsulant is glass fril 



16 

The power chip\resistor of cl^im 9 further comprising: 
a third thick film resistor having a top surface, a bottom 

surface, a firstXend surface, an opposing end surface, a 
first side surfacV/ and an opposing side surface, the 
third thick film n^esistor of approximately the same 
physical size as tnie second thick film resistor, the 
third thick film resistor of approximately the same 
orientation as the sacond first thick film resistor; 
a second encapsulant betweCTi the top surface of the second 

thick film resistor andV the bottom surface of the third 
thick film resistor, separating the second thick film 
resistor and the third tBick film resistor when the 
resistors are stacked, th^ first nickel barrier further 
connecting the first end siirface of the third thick film 
resistor with the first end Surface of the first thick 
film resistor and the first e^d surface of the second 
thick film resistor, the secon^ nickel barrier further 
connecting the second end surfadve of the third thick 
film resistor with the second endv surf ace of the first 
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thick film i^sistor and the second end surface of the 
second thick\film resistor. 

17 . 

The power chid resistor of cl^im 16 further comprising: 
a fourth thick film\ resistor having a top surface, a bottom 

surface, a firat end surface, an opposing end surface, a 
first side surface, and an opposing side surface, the 
fourth resistor \of approximately the same physical size 
as the third thick film resistor, the fourth thick film 
resistor of approocimately the same orientation as the 
third thick film resistor; 
a third encapsulant between the top surface of the third 

thick film resistor\ and the bottom surface of the fourth 
thick film resistor ,\ separating the third thick film 
resistor and the fourth thick film resistor when the 
resistors are stackedV the first nickel barrier further 
connecting the first end surface of the fourth thick 
film resistor with theXfirst end surface of the first 
thick film resistor and\the first end surface of the 
second thick film resistor and the first end surface of 
the third thick film resistor, the second nickel barrier 
further connecting the second end surface of the fourth 
thick film resistor with the second end surface of the 
first thick film resistor and the second end surface of 
the second thick film resistor and the second end 
surface of the third thick fi\m resistor. 

18 . 

A stacked chip resistor comprisiVig; 
a first chip resistor and a second ch:to resistor, each chip 
resistor having a first end cap and a second end cap, 
each end cap being an electrical terminal, the first 
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chip resistor and the second chip resistor capable of 

being aligne^ and stacked; 
a layer of glass ror separating the chip resistors, the layer 

of glass placefl between the first chip resistor and the 

second chip resistor; 
a first nickel barrieV, the nickel barrier electrically 

connecting the fiast end cap of the first chip resistor 

and the second endXcap of the second chip resistor; 
a second nickel barrier, Vhe nickel barrier electrically 

connecting the seconcAend cap of the first chip resistor 

and the second end capXof the second chip resistor. 



The stacked ch 
film resistor and 
resistors . 




The stacked chip res 
film resistor and the seconH 
ruthenium oxide resistive e 



19 . 

resistor of cl9^im 18 wherein the first 
econd film resistor are thick film 



1 / 

istor of c^im 18 wherein the fi 
oni film resistor further have 



rst 



Lements 
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The stacked chip resistor of claim 18 wherein the glass 
s glass frit. 



22 . 

The stacked chip resist|>r of cly^im 18 wherein each end 
cap is a silver alloy. 



The stacked chip res 
cap is a silver palladium. 



istor of cl 



aim 22 wherein each end 
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24 . 

The stacked cAip resistor of cl^im 18 further 
comprising : 

a third chip resistoV, the third chip resistor having a first 
end cap and a se^cond end cap, each end being an 
electrical terminal, the third chip resistor capable of 
being aligned andXstacked with the first chip resistor 
and the second chi^ resistor; 

a second layer of glass ^or separating the second chip 

resistor and the thoWd chip resistor, the second layer 
of glass placed between the second chip resistor and the 
third chip resistor, uhe first nickel barrier 
electrically connecting the first end cap of the third 
chip resistor with the Vist end cap of the first chip 
resistor and the first eVid cap of the second chip 
resistor, the second nicbel barrier electrically 
connecting the second endXcap of the third chip resistor 
with the second end cap ofXthe first chip resistor and 
the second end cap of the second chip resistor. 



25 . 

The stacked chip resistor of c\l^im 24 further 
comprising : 

a fourth chip resistor, the fourth chip resistor having a 
first end cap and a second end c^p, each end being an 
electrical terminal, the fourth c\iip resistor capable of 
being aligned and stacked with thd^ first chip resistor, 
the second chip resistor, and the t^ird chip resistor; 
a third layer of glass for separating thd third chip resistor 
and the fourth chip resistor, the thArd layer of glass 
placed between the third chip resisto^ and the fourth 
chip resistor, the first nickel barrie:^ electrically 
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connectincA the first end cap of the fourth chip resistor 
with the fi\t end cap of the first chip resistor and the 
first end capw of the second chip resistor and the first 
end cap of the^:hird chip resistor, the second nickel 
barrier electriofelly connecting the second end cap of 
the fourth chip resistor with the second end cap of the 
first chip resistoiXand the second end cap of the second 
chip resistor and the^ second end cap of the third chip 
resistor . 



A method of manufactur 
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of the first chip resistor to a 
econd chip resistor with a metal 



: ng a stacked power chip resistor 

comprising : 

adhering a first chip resistor to a second chip resistor with 

a glass encapsulant; 
connecting a first terminal 

first terminal of the^ 

barrier; 

connecting a second termlnafL [b^— first chip resistor to a 
second terminal of tiae ysecond chip resistor with a metal 
barrier . 

/ 27 . 

The method of claam 2% wherein the metal barrier is a 
nickel alloy barrier. 



28 . 

wherein the metal barrier is 





The method of cl^im 
nickel . 
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